shows the height of our first series of fat boys (48) published in 1943 compared with the heights of L.C.C. schoolboys published in 1940. It will be seen that the heights are above normal. These boys could not have been consciously selected by us for height because we did not know at that time that the height would be above average, in fact, remembering the old description of Fr6hlich's syndrome, we expected it to be subnormal. Our latest series show the same tendency. Fig. 2 shows the heights of the girls in our first series up to the age of 15 years (52) which again are above normal. Considering the great variety of factors genetic, nutritional and so on that are concerned with height, it is rather remarkable that increased height should be such a constant feature.
Dr. Leonard Simpson has separated out the cases of this type which have the most marked features as a separate syndrome but in our view these cases merge by infinite gradations to the normal and the important point seems to be that there is this very large group of cases in which growth hormone and obesity appear to be linked, suggesting a functional pituitary or hypothalamic involvement. REFERENCES LE MARQUAND, H. S., and TOZER, F. H. W. (1943) Dr. Simpson, in reply to the discussion, welcomed the supporting clinical contribution of Dr. Le Marquand. Dr. Russell had reviewed theoretical ground partly covered in Dr. Simpson's earlier papers, in which he had drawn attention to the experimental and clinical indications of an inhibiting action of ACTH or cortisone on somatic growth. A similar inhibition could be produced experimentally by testosterone but this substance was clinically a powerful stimulus to somatic growth. Dr. Simpson's present paper as well as his original paper had postulated a primary pituitary hyperactivity, including the secretion of pituitary growth hormone and on balance this stimulus to somatic growth might predominate. Two phases of somatic growth were now well recognized: (1) that due to pituitary growth hormone and associated with a high serum phosphorus, and (2) that due to sex hormones, especially androgens.
Sexual Precocity
By HUGH JOLLY, M.B., M.R.C.P., D.C.H.
The Hospitalfor Sick Children, Great Ormond Street IN the very voluminous literature on the subject of sexual precocity, there is no large survey of personally examined cases of the condition. It was for this reason that I decided to trace and examine as many cases as possible, in order to obtain an overall picture of the condition, and, particularly, of the relative frequency of the different etiological groups. This paper is the summary of a study of 66 cases of sexual precocity seen at Great Ormond Street and other hospitals in London, and for the privilege of examining their patients I am most indebted to very many physicians and surgeons.
All of these 66 cases have been examined personally except for 3 culled from the recent post-mortem records of Great Ormond Street whose morbid anatomy has been fully studied. In all of these cases signs of precocity have developed before the tenth birthday, the majority being in the very early years of childhood.
The table outlines the causes of sexual precocity and it will be seen that there are three main groups, Cerebral, Gonadal and Adrenal. From the numbers of the cases in this study it can be appreciated that the condition is far commoner in girls, there being 48 girls to 18 boys. 66 It is only in this group, whether it is of constitutional or organic origin, that true puberty occurs, that is, spermatogenesis in the male or ovulation in the female. This means that only the cerebral cases are examples of precocious puberty, the term sexual precocity being more accurate for the remainder, and indeed covering the whole subject. This point is emphasized because of its diagnostic value to which later reference will be made.
Taking first the constitutional group, the title of Constitutional Precocious Puberty was originally applied by Novak (1944) for the cases of early physiological puberty which may occur in girls. However, there would seem to be no objection to applying this name to the similar, though very much rarer, condition which may occur in boys. In both sexes the condition may be hereditary. The figure of 30 for the girls in this group is almost as much as all the other cases put together, including both sexes, and emphasizes the tremendous importance of this type of precocity in girls. The youngest of these in this study developed pubic hair at 1 month of age, her first menstrual period at 3 months and is now 10 years old and quite well.
It is interesting that obesity is sometimes an associated feature, particularly in those cases where the precocity does not appear until 7-9 years of age.
The prognosis with all these cases of constitutional precocity is excellent, and the only permanent disadvantage is that, as with all varieties of sexual precocity, the epiphyses unite early, so that despite a preliminary rapid growth the patient ends up at much below the average adult height. Unfortunately, these girls are very frequently subjected to an unnecessary laparotomy for fear of overlooking a granulosa-cell tumour of the ovary, but this condition is exceptionally rare and will be discussed again later. However, it may be mentioned here, that in all the cases in childhood there has been a palpable abdominal tumour by the time there is evidence of sexual precocity. We have therefore evolved a routine when faced with a girl with probable constitutional precocity, in that if no abdominal tumour is palpable a bimanual vaginal examination is made under anesthesia. Only if a tumour is then palpable is a laparotomy carried out, and even so the vast majority of these tumours will turn out to be follicular cysts of the ovary in a case of constitutional precocity, since they are a common finding in this condition.
Once the diagnosis of constitutional precocity has been made, no form of treatment should be attempted since none is required. Only harm can come from the administration of hormones, or the removal of portions of the ovaries as is sometimes carried out. In this connexion I cannot do better than to quote the words of Morse, who in 1897 wrote, "The medical treatment of this condition is absolute abstinence from all therapeutic measures, the psychological treatment however is important."
In the handling of these girls there are two points to be watched. First, as emphasized by Morse, they may become psychologically disturbed due to the fact that they are different from other girls; though a wise mother, to whom everything has been explained, can usually prevent this. Secondly, pregnancy is possible since ovulation is occurring, so that they must be closely supervised and T have always recommended that they should attend day schools rather than go as boarders. Escomel's report (1939) of the youngest mother on record, a Peruvian girl of 5 years and 8 months, was an example of constitutional precocity.
Turning now to the organic cerebral causes, it has been found that the lesion must involve the posterior hypothalamus and be associated with an intact pituitary gland. The idea that pineal tumours are largely responsible for sexual precocity in boys is untrue. A pineal tumour will only produce precocity if it involves the posterior hypothalamus and is a relatively rare cause of the condition. Thus, of the 3 boys in this series with cerebral tumour, none was due to a pineal growth. Fig. 1 shows a boy of 7, under the care of Dr. Wilfrid Sheldon, who died from an astrocytoma arising from the floor of the third ventricle. The most important feature of this photograph is the adult size of the testicles as is found in precocity of cerebral origin only.
Apart from the 4 cases of cerebral tumour there is in this organic group one case following meningitis at 3 months and associated with hydrocephalus, one case with tuberose sclerosis and one with a congenital defect of the brain.
GONADAL
The gonadal group is the rarest of all the causes. In girls the lesion is a granulosa-cell tumour of the ovary, whilst in boys, an interstitial cell tumour of the testis. The granulosa-cell tumour is an exceptionally rare cause of sexual precocity and I have only been able to trace one case in London, a girl who was under the care of Dr. Forest Smith at St. Thomas's Hospital. This girl was 41 at the time when the tumour was removed by Mr. James Wyatt and she is now 17 and very well. This good prognosis fits in with the fact that the majority of these tumours are benign, although this has not always been realized
The interstitial cell tumour of the testis is an even rarer tumour, and apart from the 2 as yet unpublished cases in this study, there have been only 8 in the world's literature.
This tumour also is usually benign. ADRENAL Overactivity of the adrenal cortex, due either to hyperplasia or to neoplasm, may cause sexual precocity. In girls, isosexual precocity from this cause is exceptionally rare, since virilism is the usual result of excessive cortical activity. However, one such case, due to an adrenal carcinoma, occurs in the present series and in this child the tumour was successfully removed by Mr. Twistington Higgins.
In boys there is precocity, with enlargement of the penis, and pubic hair, but no true puberty since spermatogenesis does not occur, and the testicles therefore remain small. This is a most important point of differentiation from boys with constitutional precocity who form the chief diagnostic problem, since in these the testicles are enlarged, and testicular biopsy confirms the presence of spermatogenesis. Additional help will come from estimation of the 17-ketosteroid level as this is considerably raised in adrenal hyperplasia, while in boys with constitutional precocity, it is never higher than the normal adult level, and is in fact usually lower. Fig. 2 shows a boy of 51 years with adrenal hyperplasia, under the care of Dr. W. G. Wyllie, with a control of the same age. The penis is enlarged but the testicles are small, so producing a very different picture from the boy with the cerebral tumour.
MISCELLANEOUS
Premature enlargement of breasts~only.-5 girls have been seen in whom there was premature enlargement of the breasts only, and without increase in height, weight or bone age. It is significant that in all these cases the breast enlargement was present at birth, and since then there has only been a relatively slight increase in size even though the eldest of these is now nearly 5 years old.
This condition is quite different from constitutional precocity and these girls will not develop puberty before the normal time. They have been included in this study since they are so frequently regarded as cases of constitutional precocity, and may even be subjected to laparotomy. The cause of 'this condition is thought to be an increased sensitivity of the breast tissue to the normal low concentration of circulating oestrogens.
Albright's syndrome.-Albright described the syndrome of polyostotic fibrous dysplasia, pigmentation of the skin and in girls, sexual precocity. He believed that precocity was not a feature of the boys with this condition but 2' such cases have been reported, and a third is included in this study.
Hepatoblastoma.-Also included in this miscellaneous group is a boy of 18 months who presented with a right-sided abdominal mass, and who, before death, developed enlargement of the penis, and pubic hair. Autopsy showed the mass to be a primary hepatoblastoma, the adrenals to be normal, and no other lesion to account for the precocity. No adequate explanation has been put forward to account for these findings.
Female pseudohermaphrodites. -Fig. 3 shows a typical female pseudohermaphrodite, a girl of 3 years and 10 months under the care of Mr. Denis Browne. This condition has been included in the study since, as is understandable, it frequently presents as sexual precocity in a child who is thought to be a boy. This abnormality is due to adrenal hyperplasia arising in foetal life, and thereby distorting the normal development of the female genital tract. The most common final arrangement is that shown in Fig. 4 where there is a persistence of the urogenital sinus into which lead both the urethra and vagina. As a result there is only one external orifice, while the clitoris, which is large at birth, becomes progressively larger and there is early development of pubic hair. Physical development is increased, and in keeping with this there is an advanced bone age and a raised 17-ketosteroid level. To confirm the diagnosis it is usual to carry out a laparotomy but this is unnecessary and can be much more easily made by urethroscopy. The urethroscope is passed into the vagina which is seen as a small slit in the floor of the urogenital sinus with the cervix at its end. A ureteric catheter is then passed through the cervix and dye injected prior to the taking of X-rays. Fig. 5 shows the result of this injection, there being filling of the fallopian tubes, and spill-over into the peritoneal cavity through the open end of the fallopian tube.
In the treatment of these children I would most strongly advise against adrenalectomy, as is sometimes recommended. The operation is a dangerous one and may precipitate acute adrenal failure, and it is also useless, since hypertrophy of the opposite gland develops subsequent to the operation. Therefore, after an initial post-operative fall in 17-ketosteroids, a climb back to the previous high level occurs. It is recommended that these children should be brought up according to their psychological sex, rather than all forced to be girls, since none can hope to bear children. 5 of the 7 cases in this study have been brought up as males and are well suited to that sex, one bein a successful jockey.
Lastly, it must be added that the treatment of this condition may soon be revolutionized by cortisone, since, as Wilkins and others (1950) have shown the giving of this drug to cases of adrenal hyperplasia has brought the 17 ketosteroid level down to normal.
The Evolution of the Endocrine System. [Summary]
By Professor J. Z. YOUNG, F.R.S. PROFESSOR YOUNG began by referring to the adrenal tissue and the relationship of the cortical to the medullary cells in vertebrata. The question of any functional relationship was puzzling; on the one hand there seemed to be evidence that the connexion had some significance, and on the other that it was just accident. The connexion of the chromophil tissue was primarily with the sympathetic system and remained so; the association with the cortex was a secondary one, though important, which became more developed with the ascending scale of the vertebrate series.
In the dogfish and other elasmobranchs the chromophil and the cortical tissue were completely separated. The suprarenal or adrenal medullary tissue was found in segmental patches all the way down the body. A curious point about the dogfish was the marked difference as between male and female in the extent of the chromophil tissue, though it was difficult to say what this sexual dimorphism might mean. In this organism the chromophil tissue could not be wholly removed because it was widely scattered through the body, but in the mid-line between the kidneys lay the interrenal body, so called, composed of cortical-type tissue, and this could be taken out, and when this was done a series of symptoms was demonstrated which corresponded in a general fashion to the removal of the suprarenals from the mammal. Thus in the beginning, at these lower levels, there was this distinct separation, but in the ascent of the scale the two tissues came to be associated.
